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Major intrahepatic bile duct damage as a result of severe blunt
liver trauma is relatively uncommon; complications include bile
ﬁstulae, bilomas, bile peritonitis and sepsis. Management of these
complications has evolved in the past few years, but very few
reports have identiﬁed the best treatment. Most authorities
recommend operative, generally resectional, management1–4 but
recently the results of non-operative treatments for bile duct
injuries have recently been published.5–10 However, speciﬁc data
concerning bile duct drainage for severe liver damage treated with
perihepatic packing (PHP) are limited.7,11
From 2000 we have used PHP combined with transarterial
embolisation (TAE) for the treatment of severe liver trauma. In one
such case, with major intrahepatic bile duct injury, a bile ﬁstula
was observed following the procedure and prolonged hospital stay
was required. Since then we have performed bile duct drainage
during the removal of perihepatic packing gauze.
Subsequently, four cases ofmajor intrahepatic bile duct damage
were treated with bile duct drainage after PHP. All four casualties
had grade V liver injury, were haemodynamically unstable despite
ﬂuid resuscitation and had been treated with PHP combined with
TAE. In three cases we used retrograde transhepatic bile duct
drainage through the common bile duct (Fig. 1). In the remaining
case, the bilateral major intrahepatic bile duct injuries were
treatedwith T-tube drainage. Drainage tubeswere placed 3–5 days
after trauma, and duration of drainage ranged from 25 to 50 days.
Intensive care unit (ICU) stay ranged from9 to 20 days (Table 1). All
four individuals recovered well.
In this report, we present one of these cases of major
intrahepatic bile duct damage treated with bile duct drainage,
following PHP.* Corresponding author. Tel.: +81 72 464 9911; fax: +81 72 464 9941.
E-mail address: akinori@sccmc.izumisano.osaka.jp (A. Osuka).
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An 18-year-old motorcyclist was in collision with a car. He
initially underwent treatment at another hospital, where he was
found to be haemodynamically unstable; focused abdominal
ultrasound for trauma was positive and a pelvic fracture was
detected. Subsequently the man was transferred to our hospital,
where he underwent a laparotomy which showed a deep
laceration of the liver from the right lobe to the caudate lobe
(segments IV–I) and disruption of the left lobe (segments VII and
VIII). PHP was performed, followed by TAE. The man remained in
shock, and the bloody discharge from the abdominal drains
exceeded 1500 ml/h. At a second operation the injured vessel
responsible was ligated, and 48 h later a third operation to replace
the gauze packing pads revealed biliary ﬂuid in the abdominal
cavity. Abdominal wall closure was performed on day 4 after the
accident. Intraoperative cholangiography revealed right intrahe-
patic bile duct damage. The necrotic gallbladder was removed, a
choledochotomywas created and an indwelling tubewas placed in
the common bile duct; the other end of this tube was guided into
the intact left bile duct and issued from the body transhepatically.
After this procedure, the man underwent ﬁxation of the pelvic
fracture. Cholangiography revealed no extra bile discharge 33 days
after admission, and the tube was removed.
Bile duct drainage lasted 29 days. The total length of ICU stay
was 11 days, and the total hospital stay was 48 days. The liver
injury was classiﬁed as grade V according to the liver injury scale.
Discussion
In trauma to the abdomen, the liver is the most commonly
injured organ.1 Massive liver damage with uncontrollable
haemorrhage is still one of the most challenging problems faced
by trauma surgeons. Combined PHP and TAE constitute the
primary therapy for uncontrollable haemorrhage.12,13 Unfortu-
nately, complication rates remainhigh.14 These complications can
Figure 1. Intraoperative cholangiograms showing extravasation of contrastmedium from the rightmain intrahepatic bile duct in (a) case 1, (b) case 2 and (d) the present case,
and (c) in case 3 from both right and left main intrahepatic bile ducts.
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bile peritonitis, bile leak, biloma and biliary-venous ﬁstula),
hepatic (e.g. liver necrosis), infectious (e.g. hepatic or subphrenic
abscess) and vascular (e.g. pseudoaneurysm and arterio-portal
shunt).11,15–19
Speciﬁc trauma to major intrahepatic bile ducts is rare; the
precise incidence is unknown.20 Major intrahepatic bile duct
injuries rarely close spontaneously and are difﬁcult to repair
surgically, whereas peripheral (extrahepatic or ﬁrst-order intra-
hepatic) bile duct injuries may close with time18 and can be
surgically treated. Major intrahepatic bile duct trauma is also
associated with serious biliary complications, signiﬁcant morbid-
ity and extended hospital stay. Overall, biliary ﬁstulae are
estimated to occur in about 4–6% of cases of operative manage-
ment of severe liver injury.18,19 Asensio et al. found that in the
management of grades IV and V of liver damage, biliary ﬁstulae
accounted for 22.5% of complications.11Table 1
Case details extracted from medical records.
Datum Case 1
Age (years) 21
Man or woman Man
Liver injury scale V
Injured segments of liver IV–VIII
Injured main intrahepatic bile duct Right
Initiation of drainage (days after trauma) 3
Drainage tube RTBD
Intensive care unit stay (days) 20
Duration of drainage (days) 58
Complications Liver abscess
RTBD: retrograde transhepatic bile duct drainage.Three treatment strategies are currently in use for the
treatment of intrahepatic bile duct trauma: anatomical resection,
non-operative management including endoscopy, and bile duct
drainage.
As serious morbidity and risk of death are associated with
severe liver injury, resectional management has been recom-
mended for intrahepatic bile duct damage.3,4,21 However, the
complication and mortality rates of resection are high (60%
and 8.1%, respectively).4 Even in elective major hepatectomy,
an approximately 10% incidence of bile leakage after resection
has been reported22–24 and bile duct drainage has been
required.25
Endoscopic management of iatrogenic bile duct trauma
associated with hepatobiliary procedures is well established26–28
and there are recent reports of non-operative treatment of bile
duct injuries.5–10 Pancreatitis is the most common and serious
complication of endoscopicmanagement, with an incidence rate ofCase 2 Case 3 Case 4
32 30 18
Woman Man Man
V V V
IV–VIII IV–VIII I, IV, VII, VIII
Right Right and left Right
3 5 4
RTBD T-tube RTBD
9 9 11
53 25 29
Subphrenic abscess None None
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days.5–10
We have treated four cases using this procedure, with
complications such as a liver abscess and a subphrenic abscess.
The former resulted from liver necrosis, and the latter might have
been caused by PHP. There were no biliary complications. Duration
of bile duct drainage was 25–58 days, and we suggest that this
drainage technique is appropriate after PHP because of its safety
and simplicity. Non-damaged liver lobes do not have to be
removed, there is no risk of pancreatitis and duration of drainage is
no longer than that required in other forms of non-operative
management. Local peritonitis after removal of the tube has been
reported to complicate 10% of cases of RTBD,25 but no such sequela
was observed in our series.
The major intrahepatic bile ducts are prone to injury when the
medial sinistrous segment of the liver (segment IV) is deeply
lacerated, as in all four of our cases. We suggest that, in such
conditions, intraoperative cholangiography should be performed
during the removal of gauze pads after PHP. If any major
intrahepatic bile duct damage is detected, a bile duct drain should
be inserted. If the right major intrahepatic bile duct is injured,
RTBD should be performed through the left major intrahepatic bile
duct; if the damage is bilateral, T-tube drainage would be more
suitable.
In view of the ﬁndings of this review, we conclude that bile duct
drainage following PHP for severe liver injury can be effective as a
therapeutic stratagem in the presence of major iatrogenic trauma
to the intrahepatic bile ducts.
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